Irradiation is one of the most widely used methods in the treatment of malignant tumors, and yet the exact action of the rays is not known. The assumption has been prevalent in the past that the good results from irradiation are due to destruction of the malignant cells per se, but there are indications that the effect of the rays on the tumor bed is equally as important.2 3 8
Irradiation is one of the most widely used methods in the treatment of malignant tumors, and yet the exact action of the rays is not known. The assumption has been prevalent in the past that the good results from irradiation are due to destruction of the malignant cells per se, but there are indications that the effect of the rays on the tumor bed is equally as important. 2 3 8 In a previous investigation8 it was shown that when a malignant breast carcinoma was transplanted into a tumor-resistant strain of mice and irradiated, the percentage of cures was higher and the fibrous tissue stroma response was heavier than when the same tumor was transplanted into a tumor-susceptible strain and irradiated. Other investigations4' 5' ' ' have shown that when animals bearing malignant tumors are treated with bacterial toxins extensive hemorihage into the tumors occurs and is sometimes followed by their regression. This phenomenon is explained on the basis of vascular fragility which makes the rapidly growing tumor susceptible to the injected toxin.
The present work was undertaken to study the effect of combining bacterial toxins and x-ray irradiation in the treatment of a transplantable mammary carcinoma in mice.
Methods and results
A theelin-induced carcinoma' was transplanted into Strain A mice and observed with the same experimental methods as were described in the previous report,8 except for the addition of the bacterial toxins and the use of only a single dose of x-ray, namely, 2500 r. One group of mice was saved for controls; another group received only the toxins; a third group was irradiated; and a fourth group received both irradiation and toxin. The animals in the pres-ent experiments weighed between 20 and 30 gms. and averaged about 10 gms. heavier than did those in the previous investigation. Coli and paratyphoid B toxins were obtained from eight-day meat-infusion-broth cultures which were filtered through a Berkefeld N and again through a Berkefeld W. Cultures of these toxins were negative. The typhoid toxin was a 1:10 dilution with sterile distilled water of a desiccated typhoid filtrate. Testicular extract was used in conjunction with coli filtrate in a few mice, with the idea that its mucolytic properties might produce a more complete dispersal of the toxin. Its preparation has been described by Claude and Duran-Reynals.' All toxins were administered intraperitoneally on the days indicated in the note to Table 1 .
A preliminary study with the toxin showed that when tumors between 1 and 2 cm. in diameter were used hemorrhages into the tumors occurred, but there were no tumor regressions. In the irradiated groups of animals and in the controls, tumors with an average diameter of between 0.25 and 0.70 cm. were employed. These were comparable in size to those used in the work previously reported.
All of the control mice died with tumor, the average length of life being 37 days (Table 1 ). This is 13 days longer than was the period of survival in 1938 and possibly may be explained by the fact that larger animals were used. The average length of life of the mice bearing irradiated tumors was 64 days and is similar to that obtained in 1938. The latent periods (that period following irradiation when the tumors are quiescent) were also similar. The group "Tumor plus Toxin" induded 28 animals which were given the various toxins in the manner outlined in the subgroups of Section 4 in the note to Table 1 . None of these mice was irradiated. The number in each individual experiment was so small that it was thought that the effect of toxin could be better illustrated if the average length of life of the whole group was shown rather than that of each small individual group. The duration of life varied between 21 and 49 days, the average being 34 days, which approximates that of the controls.
The types of toxins, and time and quantity of injection are shown in the note to Table 1 . The average length of life after irradiation was essentially the same in all of these groups as was that of the animals which were irradiated but did not receive toxin, except when typhoid toxin was used and when testicular extract was injected with coli toxin. The latent period in some of the groups (A, B, C, E, N, and P) was prolonged. However, the number of mice in each individual group was so small that it is thought unjustifiable to draw positive conclusions from this observation. Only one mouse was cured of its tumor. This was a Group A animal which received both x-ray and toxin. It was sacrificed after 196 days, and no tumor was found in the microscopic section of the tumor area. A few mice were given only testicular extract, but there was no observable effect on the tumor. Others received testicular extract plus irradiation, but there was no difference between the length of life of these animals and that of those given irradiation only.
Discussion
The argument may be raised that the vascular tree of tumors of the small size used in these experiments is so stabile that no effect from the toxins could be expected. This may be true. However, these tumors may be considered comparable in size to the early cancer seen clinically, and, if the toxins are ineffective under the conditions of these experiments, presumably they. would also be ineffective if used in patients. It would be necessary to give from 1,000 to 1,500 cc. of the pure toxins to an adult human weighing 150 lbs. if the dose were to be comparable to that used with these mice. This, of course, is impossible. In the past, certain bacterial products, such as Coley's toxin, have been used in treating human malignant disease. These experiments suggest that this practice should be re-evaluated both from the clinical and experimental points of view. Summary 1. Coli, paratyphoid B, and typhoid toxins do not prolong the life of mice bearing a transplantable mammary carcinoma.
2. The length of life of mice irradiated with x-ray and treated with these toxins is comparable to the length of life of mice treated with x-ray alone.
